The so-called "intrascleral" form of glaucoma appears to be the most common, and a new type of operation has been devised for it, to which the term "sinusotomy" seems to be appropriate, Schlemm's canal being often referred to as a "scleral sinus". Sinusotomy entails the opening of Schlemm's canal from outside, its principle being the opposite of goniotomy (Fig. 1) . It is designed to restore the normal outflow when this is obstructed somewhere between Schlemm's canal and the anterior ciliary veins. FIG. 1.-External approach to Schlemm's canal.
Selection of Cases
The proper selection of cases is of utmost importance. Only cases of open-angle glaucoma should be considered, and two gonioscopic signs are helpful in distinguishing between the "trabecular" and "intrascleral" types of obstruction:
(1) A heavy inner pigmentation of Schlemm's canal is common to the intrascleral form. It is probably due to particles of pigment gaining access into the canal via the trabecular pores (which are large enough to let them pass), and being subsequently prevented from leaving it through the affected collector net.
(2) The appearance of blood in Schlemm's canal (spontaneously or provoked, for example, by moderate pressure on the jugular veins) indicates the existence of free communication between Schlemm's canal and the anterior ciliary veins, in which case there is no sense in trying to restore it.
These signs appear to be quite reliable in practice, but the differential diagnosis may be finally confirmed at the time of the operation itself, when the lumen of Schlemm's canal has just been reached, and the intensity of flow through the trabecular pores can be estimated.
Surgical Technique
The operation is performed under local anaesthesia, and a wide conjunctival flap is prepared.
The method requires the resection of a very narrow (1 5 mm. wide) scleral lamella directly over Schlemm's canal and deep enough to externalize its lumen. A part of the canal from 10 to 2 o'clock is usually opened, i.e. about one-fourth to one-third of its circumference (Fig. 2, opposite) .
The most difficult and most important phase of the operation is the localization of Schlemm's canal in the scleral tissue. This is greatly facilitated by determining the exact projection of the position of the canal onto the scleral surface, and can best be done under gonioscopic control with the aid of an operating microscope. Having tried several methods, we found the following to be most convenient.
A small corneo-scleral needle is passed through the outer two-thirds of the scleral thickness just beyond the limbus and parallel to it. In wide-angle glaucoma Schlemm's canal is often readily seen. Though not very harmful this often makes the operation a purely fistulizing procedure. If the lumen of the canal is not externalized over the entire resection area and bridges of scleral tissue overlap it, then a very fine metallic probe is introduced into the canal through its opened points, and a dissection is made along the probe.
The operation is completed by closing the conjunctival wound with an uninterrupted suture. Discussion The moment of reaching Schlemm's canal is crucial in sinusotomy. Should the diagnosis of "intrascleral" glaucoma prove correct, there should be a constant flow of fluid through the undamaged trabecular meshwork. In cases of trabecular insufficiency, however, Schlemm's canal is more or less "dry", and some other surgical procedure must be used.
The first sinusotomy operation was performed in 1962 (Krasnov, 1964) ; the idea of surgically opening the outer wall of Schlemm's canal has also been described by Walker and Kanagasundaram (1964) , but their technique differs from ours and they do not seem to be aware of previous work in this field. Our experimental and clinical data suggest that the intrascleral form of glaucoma is the most common, constituting approximately 55 per cent. of all cases. Accordingly, sinusotomy has now become our method of choice in more than half of all our patients treated by surgery.
Over a thousand such operations have now been performed, 340 of them by the author himself during the last 5 years. The results after 1 to 5 years demonstrate stable normalization of the intra-ocular pressure in about 83 per cent. of cases, the tonographic coefficients after successful surgery on Schlemm's canal being closer to physiological (normal) limits than with conventional fistulizing operations.
The value of "C" (facility of outflow) recorded in repeated examinations 3, 6, 12, and 18 months after 23 successful sinusotomies averaged 0 25 ± 0-29, and that in 21 eyes examined at the same intervals after fistulizing surgery averaged 0 30 ± 0-19. Hence the root-meansquare deviation in the latter group is twice as high as in the former. This suggests that the outflow was either too low or too high, and that the dynamics of the aqueous outflow are more favourable after sinusotomy, though this needs further confirmation after several years follow-up.
The main advantage of sinusotomy lies in the fact that it causes only minor trauma to the eye. Unless the anterior chamber is emptied in the course of the operation (which normally should not happen), no serious complication ensues. If the hypotensive effect of sinusotomy proves insufficient, there is no difficulty in resorting to a more conventional procedure since the eyeball remains practically undamaged.
A permanent normal tension after the externalization of Schlemm's canal is usually associated with clearly visible filtration from its opened lumen under the conjunctiva. As a rule, this area is more diffuse than after a conventional fistulizing procedure, and its conjgnctival covering is also considerably thicker.
Two of our patients developed small staphylomata in the resected region following a blunt injury to the eye soon after sinusotomy. These were excised surgically without damage to either the visual function or the equilibrium of the intra-ocular circulation.
In a few cases an iris prolapse occurred during the first week after sinusotomy, necessitating a small basal iridectomy; in these cases the inner wall of Schlemm's canal had probably been injured during the operation.
We have now almost completely abandoned conventional fistulizing surgery in glaucoma, apart from exceptional cases.
Surgical manipulations on Schlemm's canal are more delicate and require greater technical skill than the generally accepted procedures, especially when the operating microscope is used, but this technique (microsurgery) is both safe and effective in the majority of cases of glaucoma.
Summary
In about 55 per cent. of all glaucoma patients the aqueous flow is obstructed in the intrascleral collectors between the canal of Schlemm and the anterior ciliary veins.
To deal with this most common "intrascleral" form of glaucoma, a new type of operxtion has been devised-termed "sinusotomy"-which entails externalization of Schlemm's canal.
The results of over a thousand sinusotomies performed during the last 5 years show the operation to be highly effective in suitable cases.
One of its principal advantages is the minimum of surgical trauma inflicted upon the eye, since the globe is not subjected to perforation.
It is highly advisable that surgery on Schlemm's canal be performed with the aid of the operating microscope.
